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FLASHLIGHT WITH WAVE SPRING ELECTRICAL CONNECTION 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention . 

The present invention relates to a flashlight having a 
5 flashlight head and an electrically conducting battery chamber. 
More specifically, it relates to a flashlight which provides a 
wave spring to make an electrical connection between the battery 
chamber and the flashlight head. 

2 . Description of the Prior Art. 

10 A variety of flashlights are known in the art. 

The method used by many flashlight manufacturers to complete an 
electrical circuit is as follows. The batteries are inserted 
into a tube like battery chamber which is typical either 
completely formed of an electrically conducting metal or has a 

15 conducting member provided therein to provide an electrical 

connection from a negative terminal to the flashlight head. The 
flashlight head is also either completely formed of an 
electrically conducting metal or has a conducting member provided 
therein to provide an electrical connection from a negative 

20 terminal to a light emitting element. If the tube like chamber 
is permanently connected to the flashlight head then a cap is 
screwed onto the chamber. In some cases the chamber is closed at 
one end and the chamber itself is screwed into the flashlight 
head. In either case, the threaded portions of both metal pieces 

25 (the chamber and the head) are used to make an electrical 
connection. Because of variations between minor and major 
diameter threads of the two mating surfaces and intermittent 



connection may result causing the light to flicker. Such a 
connection is believed to be unreliable and an improved design is 
needed. 

5 SUMMARY OF THE INVENTION 

The present invention provided a high tech flashlight that 
is intended to serve fire fighting personnel, law enforcement 
personnel, emergency management services personnel and civilians 
alike. The flashlight preferably features a high intensity white 

10 LED light source that is powered by a pair of "AA" cells, 

although any type of light emitting element may be used with any 
type or number of battery cells. The housing for the flashlight 
head is preferably made from an electrically insulating material 
such as a high strength polycarbonate material but may 

15 alternatively be fabricated from stainless steel, aluminum or any 
other electrically conducting material. The switch is preferably 
hermetically sealed to enable the unit to be water resistant. 
The flashlight is preferably sealed with one or more 0-rings to 
make the flashlight water resistant. 

20 The present invention provides unique way of making 

electrical contact and a reliable electrical connection between 
the battery cells and a circuit which is electrically connected 
to the light emitting element. The flashlight preferably has a 
removable battery chamber made of metal but covered with a rubber 

25 like material to add comfort to the user. The metal battery 
chamber tube is closed at one end and will be electrically 
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connected to the negative side of the battery cells by using a 
conical spring. The open end of the battery chamber is threaded 
and also has an 0-ring to keep the flashlight water tight when 
assembled. The threaded portion of the battery chamber also has 
5 a flange to prevent the chamber from being inserted too far into 
the flashlight head. Once the battery cells are inserted into 
the chamber, the chamber is then threaded into the flashlight 
head. Since the flashlight head is preferably made of 
polycarbonate, the electrical circuit cannot be completed using 

10 the same method as previously stated and used by many 

flashlights. Rather, inside of the flashlight head is nested a 
metal wave spring and a metal ring which is also connected 
electrically to the circuit board. Since the metal ring and the 
metal wave spring are in constant contact, this also makes the 

15 metal wave spring connected electrically to the circuit board. 

The inside and outside diameters of the wave spring closely match 
that of the battery chamber. The wave spring preferably has a 
travel height of .060". When the battery chamber is attached to 
the flashlight head, there is no electrical connection until the 

20 battery chamber tube makes contact with the wave spring. The 

metal tube will make contact with the wave spring just before the 
flange on the tube bottoms out on the flashlight head. The wave 
spring will then become at least partially compressed. This 
compression of the wave spring and resulting spring force insures 

25 a reliable electrical connection between the battery chamber tube 
and the circuit board. 
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If the flashlight head is made of an insulating material (as 
is preferred) the wave spring an absolutely essential element in 
forming an electric circuit. If the flashlight head is made of 
an electrically conducting material then an electric circuit will 
5 be formed (although not reliably formed) by the threaded 

connection between the flashlight head and the battery chamber in 
the same manner as in prior art designs. In this case, the wave 
spring acts to provide an additional more reliable connection by 
means of the compressed wave spring storing energy which 

10 consistently exerts force on both a metal washer connected to the 
light emitting element and on the battery chamber. 

In its simplest form, the present invention provides a 
flashlight having a flashlight head having a light emitting 
object positioned therein; an electrically conducting battery 

15 chamber adapted to be removably attached to said flashlight head, 
said battery chamber adapted to receive and make an electrical 
connection with at least one cell; and a wave spring positioned 
between said electrically conducting battery chamber and said 
flashlight head whereby said wave spring is at least partially 

20 compressed when said battery chamber is attached to said 

flashlight head and an electrical connection is made between said 
at least one cell positioned in said battery chamber and said 
light emitting object through said wave spring. 

The flashlight head includes a reflector. The light 

25 emitting object may be an incandescent bulb but is preferably a 
solid state device in the form of a light emitting diode (LED) , 
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preferably a high intensity white LED light source. Although one 
LED is preferred the present invention may include plural light 
sources . 

Preferably, the battery chamber preferably makes an 
5 electrical connection with a negative terminal of a cell through 
a negative terminal coil spring positioned in said electrically 
conducting battery chamber. 

Preferably, the flashlight head further comprises a positive 
terminal coil spring located in a central portion thereof, said 
10 positive terminal coil spring making an electrical connection 

between a positive terminal of a cell positioned in said battery 
chamber and said light emitting object. 

Preferably, said flashlight head said battery chamber are 
each threaded and said flashlight head is removably attached to 
15 said battery chamber by screwing the flashlight head to the 

battery chamber. Alternatively, the flashlight head is removably 
attached to said battery chamber by means of a push and twist 
telescoping latch mechanism. 

Preferably, the flashlight further includes metal ring 
20 member electrically connected to said light emitting object and 
in electrical contact with said wave spring. 

Preferably, the flashlight further includes a circuit board 
member electrically connected to said light emitting object and 
in electrical contact with said wave spring. Said circuit board 
25 member is preferably electrically connected to said light 

emitting object and is connected to a negative terminal of a cell 
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in said battery chamber through said wave spring. Preferably, 
said circuit board member is electrically connected to a positive 
terminal of a cell in said battery chamber through a coil spring 
and said circuit board member provides a constant current to said 
5 light emitting object. 

An 0-ring is preferably provided between said battery 
chamber and said flashlight head to provide a water resistant 
seal. A flange is preferably provided on said battery chamber to 
prevent said chamber from being inserted to far into the 
10 flashlight head when attached thereto. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a side elevational view showing the flashlight 
head and the tubular battery chamber. 

Figure 2 is a perspective view, partly in section showing 
15 the flashlight head. 

Figure 3 is a perspective view of the wave spring of the 
present invention . 

Figure 4 is a cross sectional view of the flashlight head as 
attached to the battery chamber. 
20 Figure 5 is a perspective view of a threaded end of the 

battery chamber. 

Figure 6 shows an alternative embodiment of the invention 
having a push and twist telescoping latch mechanism. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to Figure 1, the flashlight 10 of the present 
invention preferably includes a flashlight head 20 which is 
adapted for attachment to a tubular battery chamber 100. The 
5 battery chamber 100 has a cylindrical wall 102 having a closed 
end 104. A coil spring 106 is provided in closed end 104. An 
open end 108 is provided which is threaded with threads 110. 
Open end 108 includes a shoulder 112 onto which an O-ring 114 is 
attached. 

10 The flashlight head 20 includes a reflector 22, a front lens 

24 and a threaded opening 26. A switch 27 is provided to turn 
the flashlight on and off. A light emitting element 30 which is 
preferably in the form of a bright light LED is provided. The 
light emitting element 30 is attached to a heat sink 32 which is 

15 attached by spacers 34 to a circuit board 40. Spacers 44 keep 

the circuit board 40 spaced from a metal ring 50. The metal ring 
50 is in intimate contact with a wave spring 60. A cylindrical 
housing 70 is provided which has a housing head 74 which 
telescopes longitudinally within cylindrical housing 70. A coil 

20 spring 74 is provided within cylindrical housing 70. The coil 
spring 74 has an end 76 which is adapted to make contact with a 
positive lead 152 of a battery cell 150 which is provided in the 
battery housing 100. As shown in Figure 1, the battery housing 
is preferably adapted to receive two battery cells 150. 

25 Alternatively, a single cell may be utilized. With modifications 
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well known in the art, any type of battery cell may be utilized 
to power the light emitting element 30. 

Referring specifically to Figure 2, the electrical 
connections of the battery to the light emitting element 30 will 
5 be described. First, a connection of the light emitting element 
30 to the negative terminal 154 of the battery cells 150 will be 
described. As shown in Figure 1, the negative terminal 154 of 
battery 150 is in electrical contact with coil spring 106. 
Because the battery housing 100 is fabricated of an electrically 

10 conducting material, this provides a negative charge on the 

threaded end 108 of the battery chamber 100. Referring now to 
Figure 2, threaded end 108, when screwed onto the flashlight head 
20, makes an electrical connection with wave spring 60. Wave 
spring 60 in turn is in electrical contact with metal ring 50. 

15 Metal ring 50 is connected to the circuit board by wire 48 and 

the negative terminal of the circuit board is connected directly 
to the light emitting element 30 by wire 38. 

Referring now to the connection to the positive terminal 152 
of the battery cells 150 it can be seen that said positive 

20 terminal 152 is adapted to contact end 76 of coil spring 74 of 
cylindrical housing 70. The opposite end of coil spring 74 is 
attached by wire 46 to the circuit board 40. The circuit board 
40 is in turn connected to the light emitting element by wire 36 
thus completing the electrical connection from the lighting 

25 element to the positive terminal- 



It will be understood by reference to Figure 3 that when the 
flashlight head is fully screwed onto the battery chamber 100, 
the undulating waves of the coil spring 60 are at least partially 
compressed. This compression of the wave spring causes the wave 
5 spring to store energy and to keep pressure and a constant 

connection between the end 108 of the battery chamber 100 and the 
metal ring 50 between which the wave spring 60 is compressed. 
This relationship showing the compression of the wave spring 60 
is best shown in Figure 4 . 

10 Figure 5 shows that the cylindrical wall 102 of the battery 

chamber 100 is preferably coated with a rubberized coating 103 to 
make a more comfortable grip for the user. Further, Figure 5 
shows the location of an 0-ring 114 which creates a waterproof 
seal. Shoulder 112 is provided to prevent the flashlight battery 

15 chamber 100 from being screwed too far into the flashlight head 
20. 

Figure 6 shows an alternative method of attaching the 
flashlight head to the battery chamber. In Figure 6, a portion 
of the flashlight head is designated as element 20 prime and a 

20 portion of a battery chamber is shown as element 100' . The 

flashlight head 20' is provided with a post 20' which is adapted 
to be received by groove 101' in the battery chamber 100' . It 
will be obvious that this is a standard push and twist telescopic 
lack mechanism. While this method is not preferred, it will be 

25 obvious to those skilled in the art that it is an alternative 
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method of making a connection which would still cause at least a 
partial compression of the wave spring. 

While we have shown and described the presently preferred 
embodiment of our invention, the invention is not limited thereto 
5 and may be otherwise variously practiced within the scope of the 
following claims: 
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